Mechanisms of Induced Resistance in Barley Against Drechslera teres.
ABSTRACT Quantitative and qualitative histopathological methods and molecular analyses were used to study the mechanisms by which preinoculation with either of the nonbarley pathogens, Bipolaris maydis and Septoria nodorum, inhibited growth of Drechslera teres. Collectively, our data suggest that induced resistance is the principal mechanism responsible for impeding the pathogen. The enhancement of resistance in the host was primarily manifested during penetration by D. teres, and after penetration, where growth of D. teres ceased soon after development of infection vesicles. Thus, 24 h after pretreatment with B. maydis or S. nodorum, the penetration frequency from D. teres appressoria was reduced from 42.7% in the controls to 9.5 and 14.8%, respectively. The reductions were associated with increased formation of fluorescent papillae in induced cells (early defense reaction). The postpenetrational inhibition of D. teres completely stopped fungal growth and was apparently linked to an enhancement of multicellular hypersensitive responses in inducer-treated leaves (late defense reaction). Papillae formation and multicellular hypersensitive reactions were also observed in fully susceptible, noninduced control leaves, but they were inadequate to stop fungal progress. Northern blots from leaves treated with either inducer alone support the conclusion that induced resistance is involved in suppression of D. teres by increased formation of papillae and hypersensitive reactions. Thus, the blots showed strong expression of several defense response genes that are involved in these reactions in barley attacked by Erysiphe graminis f. sp. hordei.